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TpaBMaTH4HI MOMIKOHKEHHsI OPOITH OKa IOB’sI3aHi
3 OJHOYACHUM YPaKEHHSIM ICKITBKOX CTPYKTYp pi3-
HOTO Te€He3y, M0 O0THKYE Mepedir MaToMOTIYHUX TIPO-
LECiB Y HUX Ta (HOPMY€E «IIOPOYHE KOJIO» ITaTOTCHE3Y.
Jlereneparlis M’IKOTKAHUHHOTO BMICTY OpOITH (OKOpY-
XOBI M’s13U Ta peTpoOynp0apHa KIITKOBUHA) HETATHUBHO
BIUIMBA€E HA BITHOBJICHHS] OYHOTO 0JIyKa, 30pPOBOTO Ta
OKOPYXOBOTO HEpBa, 0 MOXe 3MiHIOBaTu (HopMy 00-
JIUYYsl BHACIIJIOK MOCTTPaBMAaTHYHOTO eHo(dTanbmy [3].
VY npoMy BHIAJKy pealiiiTaris MaieHTiB Oyae OiibIn
TPUBAJIOIO, a il €PEKTUBHICTh MEHIIOI0. AKTYaIbHUM €
MONIyK e€()eKTUBHUX 3aC00iB, SIKi OJTHOYACHO CTHMY-
JIFOBaNH O pereHepartito CTpykTyp opOiTi. OTHAM i3 TAKUX
3aco0iB € 3aCTOCYBaHHS CTOBOYPOBHX KJIITHH, OCHOB-
HUH MEXaHi3M il SKHX y MICI[l BBEIICHHS — XOYMIHT,
BUIIJICHHS BaCKYJIOTCHHUX a00 IHMUX TpodiuyHUX
(akxTOopiB, IUTOKIHIB Ta KIITHHHHX MECEHIKEpIiB [4].
3aBISKU BIACTHBOCTSIM CTOBOYPOBHUX KITITHH IX MOYKIIUBO
BUKOPHCTOBYBATH K ¢(PEKTHUBHHUI 3acid CTHUMymsmii
BiJTHOBJICHHS CTPYKTYp HOIIKOKCHOT OpOiTaIbHOI Ai-
nsHKH [4, 5.
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Orbital trauma is associated with simultaneous da-
mage of several structures with different histological
genesis, mutually aggravating the pathological processes
in them and forming a ‘vicious circle’ of pathogenesis.
The degeneration of orbital soft tissue content (inclu-
ding the oculomotor muscle, nerves and retrobulbar tis-
sue) negatively affects the restoration of such important
structures as the eyeball, visual and oculomotor nerves,
may cause facial asymmetry due to post-traumatic eno-
phthalmos [2]. In this case, rehabilitation of patients ta-
kes longer time and its effectiveness decreases. Therefore
it is important to search for novel effective ways that
would simultaneously stimulate the regeneration of se-
veral structures in orbital cavity. The using of stem cells
is one of these ways. Various types of stem cells could
be used for treatment of many pathological conditions
[3]. Homing, excretion of vasculogenic or other tro-
phic factors, cytokines and cellular messengers are the
main mechanisms of their action at the site of administ-
ration. In our opinion due to the established properties
of stem cells allow to use them as an effective mean of
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Meta poOOTH — BUBUEHHS CTPYKTYPHHUX 3MiH M’ KO-
TKaHUHHOTO BMICTY TPaBMOBAHOI OPOITH OKa Iy PiB MiCIIs
3aCTOCYBaHHS MOCTHATAJIbHUX MYJIBTUIIOTEHTHUX CTOB-
OypOBUX KJIITHH — ITOX1THUX HEPBOBOTO IPEOHS.

VY ekcriepuMeHTi OyJ10 po3pOOIEHO MOJIEITh TTOITKO/-
YKEHHsI 0pOiTH Ta i M’ SIKOTKAHWHHOTO BMICTy (OKOPYXOBI
M’sI3U Ta peTpoOynpbapHa KITKOBHHA). JloCTimKeHHS
MIPOBOAMIIM Ha §-MiCSYHUX ITypax JiHii Bictap. TBapun
PO3IIMMIAN Ha ABI €KCIIEpUMEHTaNbHI rpynu (mo 15 y
KOXHi). Y 1ypiB 000X TpyH IIiJ BHYTPIIIHEOYECPEB-
HUM Hapko3oM (0,6 MJI KeTaMiHy) MOAENIOBAIIN OKPYT-
7101 popMu KicTKOBHI 1e(heKT MpaBoi BUITUIICBOT KiCTKH
1 X 2 Mmm 6e3 nopy1eHHs ii HenepepuBHOCTI. [1apanens-
HO TPaBMyBaJId M’ IKOTKAHUHHUNA BMICT OpOITH LUISIXOM
BHIIICHHS OKOPYXOBHX M’SI31B Ta 30pOBOTO HEPBY 3 IO~
JAIBIIIM KOPOTKOYACHUM PO3UYABICHHSIM KOMITJICKCY
BH/IUICHUX TKAHWH 3aTUCKaYeM. Y pe3ysbTari OyIo moui-
KOPKEHO M’ IKOTKaHMHHHUH BMiCT OpOiTH, 30pOBHUil HEPB
Ta KicTKy. ll{ypam mepuioi rpymnu micis TpaBMyBaHHS B
JTUTSTHKY TionkopkeHHst BBoauan 0,9%-i po3unn NaCl,
[Iypam JIpyroi rpyld — CHHTeHHI IOCTHATAIIbHI MYJIETHITO-
TEHTHI CTOBOYPOBI KITITHHH — TIOX1IHI HEPBOBOTO IPEOHS,
OTPHUMaHI 3 BOJIOCSTHOTO (POJTiKysIa BIOPHCIB y KIIBKOCTI
0,5 X 10°. OnepaliiiiHy paHy MOMIAPOBO YIIIUBAIIH.

3a KOHTPOJIb OpalTi M’ SIKOTKAHIMHHHN BMICT HEYIITKOI-
YKEHOI OpOITH 3 IPOTHIICHKHOT BiJl MICIISI TPAaBMU CTOPOHH.

3a0ip mMaTepiamy A1 TOCITiIKESHHs (OKOPYXOBI M’ 5131
Ta peTpoOyap0apHa KIITKOBHHA) IPOBOAMIN Yepes 3 Ta
6 TYDKHIB TTiCTIsE eKCIIepUMEHTaIbHOI TpaBMu. [TonepeiHbo
TBapWH BUBOJIMJIY 3 EKCTIEPUMEHTY BBEJICHHSM JICTAILHOT
JIO3H TIOTICHTAITY.

ExcriepuMeHTH HaJl TBApUHAMHU TPOBOJIMIIH BiJIIO-
BiJIHO 10 TiostoxkeHb J{upextusu 2010/63/EU Paau €Bpo-
1 Ta €Bporneiicskoro napaamenty «lllogo 3axucty sa-
0OpaTOPHUX TBAPHH, SIKi BUKOPUCTOBYIOTHCS 3 HAYKOBOKO
METOIO.

Marepian ¢ikcyBanu y 10 %-my po3uuti Gpopmaliny,
M’ SIKOTKAHUHHUH BMICT OPOITH ITiCJIsI CTAHAAPTHOI IIPO-
BOJKHM 3aKIIovaiyn y mapadinosi Omoku. Burorosmsun
I03/I0BXHI Ta MOTIEPEYHi 3pi3H, sIKi 3a0apBIIOBAIN TeMa-
TOKCHJIIHOM Ta CO3HHOM.

[IpemapaTu gOCHTIKYBaJIHM B CBITIIOONTHYHOMY MiK-
pockori «Olympus BX51» («Olympusy, Snonist) Ta ¢oto-
rpadysanu 3a qoromoroto 1udpoBoi porokamepu «Olym-
pus zoom 4040» («Olympusy). OTpumani 300paskeHHs
00po6s1siu B iporpami «Imagel 1.50» («NIH», CILIA).

3a TaHUMU CBITIOBOI MiKpOCKOIIIi (3a0apBIIIOBaHHSI
reMaTOKCHUJIIHOM Ta €03MHOM) M’SIKOTKAHMHHUN BMICT
HEYIIKOIKEHOI OpOITH Y TBAPHH 000X EKCIIEPUMECHTAb-
HUX TPyH (KOHTPOJIB ) BKIIIOUaB OUHI M’ 31 3 30epe)keHH-
MU M’SI30BUMH BOJIOKHAMH, SIKi PO3TaIIOBYBAJINCS BITO-
pstaxoBaHo. Taki eHnoopOiTaTbHI M’ S30B1 BOIOKHA MiCTHIIH
MOMIipHY KUTBKICTB siaep Ha nepudepii. Ouni M’ s13u opOiTH
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stimulating structure regeneration of the damaged or-
bital soft tissue [3, 4].

The research aim was to study structural changes
of'injured orbital content of rats after application of adult
neural crest-derived multipotent stem cells.

In our research a model of orbital trauma and orbital
soft tissue content (oculomotor muscles and retrobul-
bar tissue) was developed. The experiment was per-
formed in forty 8-week-old Wistar rats. The animals
were divided into the two experimental groups (15 ani-
mals in each group). In rats of two experimental groups,
a rounded bone defect of the right orbital bone (1 X 2 mm)
with preserving its continuity was simulated under
anesthesia (ketamine 0.6 ml by intraperitoneal injection).
Simultaneously the soft tissue content of the orbit was
damaged by separating the oculomotor muscles and the
optic nerve with the subsequent short-term crushing of
the selected tissues complex with a clamp. Orbital soft
tissue content, ophtalmic nerve and bone were injured.
To the animals of the first experimental group 0.9% NaCl
was injected into the damaged area. In the second group,
syngeneic postnatal multipotent stem cells, derivates of
the nerve crest derived from the rat vibrissa follicles of
0.5 x 10° were injected. The surgical wound was closed
in layers.

The soft tissue content of the non-damaged orbit on
the opposite side was assumed as a control.

The material (oculomotor muscles and retrobulbar
tissue) for studying was sampled in 3 and 6 weeks after
an experimental trauma. The animals were sacrificed
by the lethal dose of thiopental.

The experiments were carried out in accordance
with the provisions of Directive 2010/63/EU of the Euro-
pean Council and the European Parliament ‘On the Pro-
tection of Laboratory Animals Used for Scientific Pur-
poses’.

The specimens were fixed in 10% formalin, the orbital
soft tissue content was embedded into paraffin blocks.
Longitudinal and transverse sections were made. They
were stained with hematoxylin and eosin.

The sections were observed using light-optical mic-
roscope Olympus BX51 (Olympus, Japan) and images
were recorded with Olympus zoom 4040 (Olympus,
Japan) digital camera. The images were processed using
ImageJ 1.50 (NIH, USA) software.

According to the light microscopy data (staining with
hematoxylin and eosin), the soft tissue of the intact orbit
in animals of both experimental groups contained ocu-
lar muscles with preserved muscle fibers with an ordered
arrangement. These endoorbital muscle fibers contained
a moderate amount of nuclei with their peripheral loca-
tion. The oculomotor muscles are striated, but differ from
the skeletal muscles of the trunk and extremities, whereas
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licTonoriyHa kapTMHa M’IKOTKAHUHHOTO BMICTY OpOiTV oka: A — M'SIKOTKaHUHHWUIA BMICT HEYLLKOKEHOT OpBiTK (KOHTPOIb).
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BrnopsinkoBaHe po3TallyBaHHS TOHKMX M’SI30BUX BOMOKOH; B — yTBOpeHHs1 M’si30BMX OpyHbOK Y LypiB MepLuoi rpynu
(capkonnasmMa BOMOKOH 3 BEJIMKOK KiNnbKicTio siaep); C — Benuka KinbkiCTb M’S30BMX TPyOOYOK Y LypiB APYroi rpynu

(posipBaHi M’A30Bi BOMIOKHA MPAaKTUYHO HE BUSBMSAKTLCS).

Histologic pattern of orbital soft tissue content: A — soft tissue content of the intact orbit (control). Ordered arrangement of
thin muscle fibers; B — muscle bud formation in rats of the first group (sarcoplasm of fibers with a large number of nuclei);
C — large number of myotubules in rats of the second group (disrupted muscle fibers are hardly revealed).

€ MOCMYTOBaHUMH, aJIC BIIPI3HAOTHCS BiJl CKEJICTHUX M 51
31B Ty;Ty0a Ta KiHI[IBOK, OCKIJIbKH HAJIeXKAaTh 10 TaK 3BaHOI
TOHIYHOI cucTeMH. M’ s130B1 BOJIOKHA OYHHX M’ SI31B TOHKI,
KOPOTKi Ta OTOUCHI 3HAYHOFO KIJTBKICTIO 301TBIICHUX Y PO3-
MipaxX MiOCaTeITONHUTIB 13 (HiJ0moaioNo[iIOHUMHU BiJI-
poctkamu. Helipom’s130B1 3’ €THAHHS PO3TAIIOBYBATHCS
B3JIOBXK YChOT'O M’ SI30BOTO BOJIOKHA, HA BIIMiHY BiJl CKe-
JIETHUX M’ SI31B, JIe OJIHA OJISIIKA MPSIMYE JI0 OJTHOTO (Yac-
Tillle JI0 IOBrOT0) BOJIOKHA [7].

Y koHTpOITi (PUCYHOK, A) KITBKICTB PeTpoOyap0apHOT
YKHPOBOT KIIITKOBUHHU OyIla 3HAYHOIO, HECYTTEBO Bipi3-
HSUTACsl BiJl 3BUYafHOTO O1JI0TO )KHPY Ta Oyia mpeacTas-
JICHAa YHCEIbHUMH MEHIIUMH 332 PO3MIPOM SKHPOBHMHU
KIITHHAMHU 3 IEHTPaJbHUM PO3TAllyBaHHIM JIIiTHOT
kparwti. CynmuHI MiKPOIIUPKYJSITOPHOTO pycia Y BUIIISI
T'YCTOI CITKH CHOCTEPITAIHC SIK B eHIOOPOITATBHUX M’ SI-
3ax, TaK i B peTpoOynb0apHii KIIITKOBUHI.

AHaJI3 riCTONOTYHUX 3Pi3iB M’ SKOTKAHHHHOTO BMICTY
YIIKO/PKEHOT OPOITH Y TBAPHH 000X KCIIEPUMEHTATBHUX
TpyN B CTPOKH 3 Ta 6 THXKHIB MICIIs TPAaBMU BUSBHUB 03-
HaKW pereHepartii Ha TJ1i 3aJIMIIKOBUX MTPOSIBIB IECTPYKIIT
TTICJTS TOTIKO/PKEHHSI, aJie IHTEHCUBHICTB MTPOIIECIB JIere-
Hepalrlii Ta BiJTHOBIICHH OyJia BUpakeHa HEOHAKOBO. Pa-
Hillle HAMH BCTAHOBIICHO, III0 TPABMATUYHE ITOIITKO/KEH-
Hs1 OpOITATBEHOT 30HU B €KCIIEPUMEHTI IMiCIIsl MOJICITFOBAH-
Hsl IHIIIIOE CTPYKTYPHI 3MiHU BCIX KOMITOHEHTIB BMICTY
OpOITH: IEreHEepAallis 30pOBOr0 HEPBa, MIOHEKPO3 Ta 3HUK-
HEHHS peTpoOyIb0apHOI KIIITKOBUHH [2].

Ha 3-My TwKHI Tic/is HaHECEHHSI TPAaBMHU B OYHHUX
M’si3aX TBapHH IMEPILIOl IPYIH 3aIUIIAINCS HE3HAYHI
JIISTHKH PO3PHBY BOJIOKOH, 3aIIOBHEHUX MOJIOZIOKO IPaHy-
JSIHOI TKAaHMHOIO, SIKA CKJIa/anacsi MepeBa¥Ho 3
Makpoaris Ta HE3HAYHOI KUTLKOCTI JISHKOIHUTIB Ta Pidpo-
6nacti. Criocrepirajocs siBUIIE KOJIOOYTBOPEHHS, sIKE
CBIZUUTH PO PEreHepaIlifo M’ s130B01 TKAHHHU, BUSBIIS-
JIHCST OCEPEIKU CAPKOILIa3MH 3 BEITUKOIO KUTBKICTIO siIep
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they are belonged to the so-called ‘tonic system’. The
muscle fibers of ocular muscles were thin, short, and
surrounded by a significant amount of myosatellitocytes
extended with filopodium-like processes. Neuromus-
cular junctions were located along the entire muscle fiber,
in contrast with skeletal muscle, where one plaque was
directed to the one, mostly to a long fiber [7].

In the control (Figure A) the volume of retrobulbar
fat tissue was significant. It was slightly different, com-
paring with normal white fat, and was represented by a
number of smaller fat cells with a lipid droplet central
location. Microvasculature dense network of vessels was
present both in oculomotor muscles and retrobulbar fat
tissue.

The histological analysis of an injured orbital soft
tissue content of both experimental groups in 3 and
6 weeks after the trauma showed the presence of rege-
neration against the background of other signs of dest-
ruction after a damage, but the intensity of degeneration
and recovery was differently expressed. Previously it was
established that experimental orbital trauma had initia-
ted structural changes in all the components of orbital
content, as a degeneration of optic nerve, myonecrosis
and atrophy of retrobulbar fat tissue [1].

In the animals of the first group 3 weeks after the
orbital trauma there were insignificant areas of ruptured
fibers in the ocular muscles, filled with immature gra-
nulation tissue, consisting mainly of macrophages, and
less amount of leukocytes and fibroblasts. There was
an occurrence of retinal conus formation, testifying to
a muscular tissue regeneration. There was revealed a
protrusion of sarcoplasm with a large number of nuclei
at the ends of damaged muscle fibers (muscle buds)
(Figure B). Elements of connective tissue inhibited conju-
gation of muscle buds and connection of the damaged
fibers. Moreover a moderate amount of giant cells with
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HAa KiHI[SIX ITOIIKOKCHUX M SI30BHX BOJIOKOH, TaK 3BaHa
M’s130Ba OpyHbKa (pUCYHOK, B). 31uTTI0 OpyHBOK Ta CIIO-
JYYCHHIO TPABMOBaHHUX BOJOKOH TEPEIIKOMKAIH eJie-
MEHTH CIOIYYHOI TKaHWHU. KpiM Toro, criocTepiranacs
MOMipHa KUTBKICTh TTAHTCHKUX OJTHOSIJICPHUX KITITHH 13
LEHTPAILHAM PO3TAIITYBAHHAM sIIpa — M SI30Bi TPyOOUKH,
SIKi BBaYKAIOTHCS OCHOBHUM MapKepoM percHepamnii Ta
JDKEPEJIOM ISl IOBHOIIHHOTO PEMOJICTIOBAHHS M’s3a
[1, 6]. BoHn yTBOPIOIOTBCS 3@ PaxyHOK PO3MHOMKEHHS
Ta 1iepeOy/I0BH HassBHUX B OYHOMY M’ sI31 MiOCaTeiTOIH-
TiB [4, 8]. PeTpo0ynpbapHa KIIITKOBUHA Ta CyIUHH MIKPO-
OUPKYSITOPHOTO pyciia IPAKTUIHO HE BHSBILUTUCS.

YV ouHMX M’s13aX TBApUH APYTroOi IPyNH Ha 3-My THIKHI
CIIOCTEPEIKCHHS TUTBKH 1HOJI 3yCTPIYaInCs TUITHKH PO3-
PHBY BOJIOKOH, 3aITOBHEHI MOJIOIOO IPaHYJ I HOO TKa-
HHUHOIO (prCYHOK, C). MeHIIIe HiXk y TBApHH ITEPILIO] eKCIIe-
PUMEHTAJILHOI TPYIH BHUSABJSUTUCS CIIOJyYHOTKAHUHHI
eneMeHTH (Makpodaru, Jeikountu ta Gpidpodractn).
KinmpkicTs M’30BUX OpYHBOK HE3HauHa. Y ICH TepMiH
MapKepOoM BiTHOBJICHHI y TBAPHH APYTOi IPYIIH CIY KN
TpyOOUKH, KUTBKICTh SIKUX Oyia O1bII0I0, HIK y TBAPUH
niepoi rpymu [6, 7]. M’s30B1 TpyO0UKH 3a0€3ME9yIOTh
MTOBHOIIIHHY PETCHEPALi0 33 PaXyHOK aKTHBHOI IIPOJTi-
(beparii Ta nudepeHmiroBaHHs MiocaTemiTonuTie. Ha
3-My THKHI CIIOCTEPEKEHHI Y TBAPHH JPYToi TPYIIH, HA
BIZIMiIHY BiJ mepInoi, Bxke chopMmyBanacs HEBEJIHKa
KUTBKICTH peTpoOyIb0apHOT KIITKOBHHH Ta BUSBIISUINACS
CYIUHH MiKpOLIUPKYJSITOPHOTO PycCla.

Ha 6-my TxHI micns TpaBMaTHIHOTO YITKOKECHHS
opOiTaIbHOTO BMICTY Y TBapHH MEPIIOi Ta APYToi rpymn
SIBUIIA MiIOHEKPO3Y 3aMiCTHIICS PEreHEepalli€ro 3 pyoiie-
YTBOPEHHSIM BHACTIJOK 301IBIICHHS IHTEPCTHIIIHHOI CTI0-
JYYHO! TKAaHWHH, TTOYAJIOCS PEMOJICIIOBAHHS M’ SI30BUX
BOJIOKOH, aJIe BUPa)KEHICTh O3HAK B Ipynax Oyia pi3HOIO,
SIK 1 Ha TIOTIEPETHOMY TEPMiHi JIOCIIPKEHHS.

VY TBapHH MepuIoi rpynu Ha 6-My THIKHI MICIIS ITOTI-
KOJDKCHHSI BUSIBIICHO PO3MEKYBaHH: y Yaci MiOTeHeE3y
Ta peBacKYJLIPU3AIlil, OCKUIBKY CIIOCTepiraxacs 3Ha4Ha
KUTBKICTh PETCHEPYIOYHX Ta 3PUINX M S30BHX BOJIOKOH,
aJie KUTbKIiCTh HOBOYTBOPCHUX CYIMH MiKPOIPKYIISTOP-
HOTO pyciia MK HUMH BUSIBUJIACsI MiHIMaJIbHOIO TIOPiB-
HSHO 3 IPYTOI0 Tpy1iot0. HoBOyTBOpeHi M s130B1 el1eMeHTH
Manu o3Haku jaereHeparii. Kinpkicte ¢iOpobiacTiB i
KOJIATGHOBUX BOJIOKOH OyJia MiJIBUIICHOIO, IO 3aTpHU-
MyBaJIO pereHeparniro. B okopyxoBux M’s3ax TBapuH
MEPIIOT TPYIH Yepe3 6 TIDKHIB IMicisl MOMIKOKESHHS Ha
TJI1 BITHOBJICHUX M’SI31B CIIOCTEPIralucsl O3HAKH BHUPa-
JKeHOro (idpo3y (M’s30BOro Mo3oiis). PerpoOynbbapHa
KJIITKOBHHA, 5K 1 Ha TIONIEPEIHLOMY TEPMiHi, IPAKTHIHO
HE BHSIBIISLIACS.

VY TBapuH Apyroi rpynu Ha BiAMIHY BiJ IepIimoi Ha
6-My THOKHI TICIIST TIOIIKO/DKEHHST BUSBISUTUCS O3HAKH
YCIIIITHOTO MIOTeHE3Y Ta PEeBACKYIIIPU3ALiil, PO 110 CBif-
YMIIa 3HAYHA KUTBKICTh PETeHEPYIOUHX Ta 3pLIMX M S30BUX
BOJIOKOH, MIX SIKUMH OyJ1a yTBOpEHa I'yCTa CiTKa CyIuH
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a single central nucleus location (myotubules), was ob-
served, which were considered to be the main marker of
regeneration and a source for a complete remodeling of
muscles [5, 6]. They are formed by reproduction and re-
building of myosatellites in ocular muscles [3, 8]. The
retrobulbar fat tissue and microvasculature network of
vessels were not found in the animals of this group.

In the second group of animals 3 weeks after the or-
bital trauma there were single ruptured areas of fibers in
the oculomotor muscles filled with immature granula-
tion tissue (Figure C). In this group the quantity of con-
nective tissue elements, such as macrophages, leuko-
cytes and fibroblasts, were lower in contrary to the animals
of experimental group. The number of muscle buds was
insignificant. In the control group of animals the myo-
tubules were the recovery markers. Their number was
higher than in the animals of experimental group [6, 7].
Myotubules provide a complete regeneration due to an
active proliferation and differentiation of myosatellites.
To the third week of observation in the control group of
animals versus the experimental one a small amount of
retrobulbar fat tissue as well as microvasculature net-
work of vessels were found.

Six weeks after an experimental orbital trauma in the
animals of both groups myonecrosis was completely
substituted with a regeneration tissue with forming scar
as a result of growth of interstitial connective tissue and
the beginning of muscle fiber remodeling, but the intensity
of signs in both groups was different, as in the previous
observation period.

In the animals of the first group, to week 6 after the
injury, a separation in time of myogenesis and revas-
cularization were found, whereas there was a significant
number of regenerating and mature muscle fibers, but
the number of newly formed microcirculation vessels
was minimal if compared to the second group. Due to
this newly formed muscle elements had degeneration
signs. There was an increased number of fibroblasts
and collagen fibers that delayed regeneration. Therefore,
in oculomotor muscles of the animals of the first group,
6 weeks after injury the associated with the restored musc-
les the signs of expressed fibrosis (muscle corpuscle) were
observed. Retrobulbar fat tissue, was hardly revealed as
in the previous term.

The animals of the second group in contrast to the
first one, had the signs of effective myogenesis and revas-
cularization 6 weeks after injury, as evidenced by the
significant number of regenerating and mature muscle
fibers, among those there was a dense microcirculation
network of vessels. Six weeks after injury in the second
group the muscle fibers were short and thin, rounded
by a great number of myosatellitocytes. They had or-
dered arrangement, with no fibrosis signs. Retrobulbar
fat tissue was represented by small numerous rounded
shape cells with one drop of fat inside. At this observation
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MIKPOIUPKYISITOPHOTO pycia. Y ApyTiit Tpymi crocTe-
PEKECHHS M’ 5130Bi BOJIOKHA OyJTH KOPOTKUMH Ta TOHKHMH,
HABKOJIO HHUX BUSBILSUIACS 3HAYHA KITBKICTh MiocaTeli-
TOUUTIB. Y TBapWH APYroi Ipymu Ha 6-My THOKHI MICIIS
MTOIIKO/PKEHHS M’ S130B1 BOJIOKHA PO3TAIIOBYBAJIHCS BITO-
psAaKoBaHO, 03HaK (Gibpo3y He croctepiranocs. Perpo-
Oysp0apHa KIIITKOBHHA OyJia TIpe/ICTaBlIeHA YUCEIbHUMHU
MaJIMMH KIIITHHAMHM MIEPCTHENOII0H0T (hOpMU 3 OJTHIEIO
KparuImHOIO SKUpy BeepenuHi. Ha risomy TepMiHi criocTe-
peskeHHA 11 00°eM OyB 3HAUHO OIBIINM, HIX y TBAPHH
MepIIoi TPYyIH.

TakuM 9UHOM, BBEICHHS ME3CHXIMAIBHUX CTOBOY-
POBHX KJITHH — IMOXIAHAX HEPBOBOTO TPEOCHS — MICIIS
EKCIIePIMEHTATIBHOTO TIOIIKOKEHHS OPOITH Ta T1 BMICTY
CTHMYJTIO€ BiTHOBHI ITPOIIECH B OKOPYXOBHX M’s3aX Ta
PpeTpolyILOapHiil KITITKOBHHI.

[lepcnexTHBOIO A1 MOAATBIINX JOCTIHKEHb MOXKE
OyTH 3aCTOCYBaHHS METOY IMYHOTICTOXIMIT 1151 OLmbIT
JIETAILHOTO JTOCIIPKEHHS y4acTi KIITHHHUX OIS
y BiIHOBJICHHI YIITKOJUKEHUX OKOPYXOBHX M’ S31B Ta peT-
poOyb0apHOT KIIITKOBHHHU 32 YMOB 3aCTOCYBaHHS CTOB-
OypOBUX KJIITHH.
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period, its volume was significantly larger than that of
the animals of the experimental group.

Thus, it can be assumed that the application of mesen-
chymal stem cells, derivates of the neural crest, after the
experimental orbital trauma stimulates a recovery in the
oculomotor muscles and retrobulbar fat tissue.

When using stem cells the immunohistochemistry
could be perspective for further research to perform
more detailed study of the involvement of cell popula-
tions into recovery of damaged oculomotor muscles and
retrobulbar fat tissue.
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